7-Isopentenyloxycoumarin (1) was isolated from
Along this line, we also investigated the constituents of Heracleum lanatum MICHX. (Hana-udo in Japanese) and isolated some known coumarin-derivatives from the active fractions in a 32 Pi-incorporation assay. However, the anti-carcinogenic effects of these compounds were not examined. In our previous studies, some coumarin-derivatives exhibited the antitumor promoting activity. 4) In this report, the cancer chemopreventive activity of 7-isopentenyloxycoumarin, one of the known compounds in H. lanatum, was studied.
MATERIALS AND METHODS
Materials 7-Isopentenyloxycoumarin (1) was isolated from Heracleum lanatum MICHX. (Umbelliferae, Hana-Udo in Japanese), and characterized by comparison of the spectral data with that in the literature.
5)
Animals Six-weeks ICR female mice were obtained from Japan SLC Co., Ltd.
Chemicals 12-O-Tetradecanoyl-phorbol-13-acetate (TPA) was purchased from SIGMA Chem. Co. Ltd. All other chemicals were biological reagent grade.
Methods. TPA-Induced Epstein-Barr Virus Activation in Raji Cells The inhibitory effect of 1 on TPA-induced Epstein-Barr virus early antigen expression was examined by the same methods of our previous report. 2, 3) The sample was dissolved in dimethyl sulfoxide (DMSO). Vehicle control was treated with DMSO alone. Vehicle control cells did not show any difference compared with non-treated cells in this experiment.
TPA-Induced 32 Pi-Incorporation into Phospholipids of HeLa Cells The effect on TPA-induced radioactive-inorganic phosphate incorporation into phospholipids of cultured cells was determined by the methods described previously. 6) Sample and TPA were dissolved in DMSO. Vehicle control was treated with DMSO alone.
Two-Stage Mouse Skin Carcinogenesis
The experiment was performed by the same methods of our previous report.
3) Initiation of skin carcinogenesis was carried out by a single application of 100 mg 7,12-dimethylbenz[a]anthracene (DMBA) (390 nmol) on the back of 7-week-old female ICR mice (purchased from Japan CLEA Ind.). For promotion, TPA (1.0 mg, 1.62 nmol) was applied on the same place twice a week from 1 week after the initiation. Compound 1 (162 nmol and 325 nmol; molar ratio to TPA was 100 : 1 and 200 : 1, respectively) was applied simultaneously with TPA. TPA or/and 1 were dissolved in 100 ml of acetone. The number of tumors was determined once a week. Each experimental group consisted of 15 mice. The experiment was continued for 20 weeks.
TPA-Induced Ornithine Decarboxylase Activity The activity of ornithine decarboxylase (ODC) was determined by the same methods of our previous paper, 3) that was based on the method of Djurhuus 7) by measuring the level of 
RESULTS AND DISCUSSION
In this study, all of the screening tests were to evaluate the inhibitory potency of test samples on phorbol ester induced various phenomena. These tests in vitro might be correlated closely with two-stage skin carcinogenesis test in vivo. [8] [9] [10] Inhibitory Effect of 1 on TPA-Induced Epstein-Barr Virus Activation in Raji Cells A coumarin-derivative, 1 (see Fig. 1 ), isolated from Heracleum lanatum MICHX., was evaluated for its anti-tumor promoter activity. At first, we examined the inhibitory activity of this compound on TPAinduced Epstein-Barr virus early antigen expression. As shown in Table 1 Table 2 )
Anti-tumor Promoting Effect on Two-Stage Mouse Skin Carcinogenesis Compound 1 exhibited anti-tumor promoter activity in vitro as shown above. Next, we examined the two-stage skin carcinogenesis in vivo.
The average number of tumors are summarized in Fig. 2a , and the incidence is shown in Fig. 2b . Compound 1 suppressed skin-tumor formation in a dose dependent manner. The group treated with 1 at the dose of 200 fold to TPA exhibited significant inhibition in tumor multiplicity at the end of experimental period, the inhibitory ratio was about 75%. (pϾ0.05; student's t-test)
No significant difference was observed in histopathological studies. Almost all the tumors were considered as papilloma. (Data not shown) The observation of this experiment, body weight gain and water intake and diet, suggested that this material may not have any toxicity at the doses tested.
Inhibitory Effect on TPA-Induced Ornithine Decarboxylase Activity The effects of 1 on murine epidermal ODC activity were examined. ODC is the rate-limiting enzyme of polyamine metabolism, and over induction of this enzyme activity results in stimulation of tumor-promotion.
11)
As shown in Table 3 , 1 exhibited a suppressive effect in this assay.
Compound 1 have been studied for its biological activity, Ca ϩϩ blocking effect as hypotensive agent, 12) and growth retarding effect against other plants (allelopathyc effect).
5) Recently, Murakami et al. reported a related compound, aurapten, isolated from Citrus fruits, that exhibited a potent suppressing effect on two-stage mouse skin carcinogenesis model. 13) Compound 1 exhibited a potent suppressive activity on TPA-induced phenomenon in vitro and in vivo.
These results indicate that 1 is a potent anti-cancer com- Mice were treated with each sample and/or 16.2 nmol of TPA in 200 ml acetone. Control was treated with TPA and vehicle in acetone. Mice were saclificed 4 h after TPA treatment, and the epidermis cells were collected to determine ODC activity. Data are mean value of three mice. pound at least on skin tumor. Further studies are necessary to understand the mechanisms of anti-carcinogenesis of this compound.
